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Abstract
The COVID 19 pandemic still keeps investigators, public health representatives and patients in a state of extreme worry all around the world. 

Investigations of the hazardous influences played by the comorbidities have to be carried on with more details than ever opening new avenues for 
it’s’ understanding. In this paper there was a clear statistical response for worse in the lipids and lipoprotein profiles starting from the prepandemic 
to the pandemic, both asymptomatic groups, maintaining the worsening in the very severely affected that had to be admitted to the Intensive Care 
Units, analyzing the use of hypolipidemic medications as well. The modern use of encrypted emails sending with confidentiality all the results to one 
specific software center enables the investigators to carry on a research with a certain similarity to a national survey. The means of all lipid analytes 
were significantly different between the pre and post-pandemic cohorts (2018+2019 and 2020). It also shows that the frequency of participants 
with altered results for total cholesterol, triglycerides, and HDL-c and with dyslipidemia were also significantly different between the two cohorts. 
The year of 2020 had a higher mean of lipid analytes than the pre-pandemic years of 2018 and 2019 combined. The frequencies of participants with 
total cholesterol above 190 mg/dL and triglycerides above 175 mg/dL were both higher in 2020 than 2018 and 2019, and the frequency of those 
with dyslipidemia was also significantly greater for that cohort. Besides all the medical information for each of the patients this database in full can 
be used for public health policies.

Keywords: COVID 19; Total Cholesterol; LDL Cholesterol; HDL Cholesterol; VLDL Cholesterol; Non HDL Cholesterol; Pandemic changes; Pre 
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Introduction
In a recently accepted communication to the European Ath-

erosclerosis Society [1] we presented the information of cardio-
vascular risk factors themselves in patients admitted to the In-
tensive Care Unit and on Hemodialysis with a main focus on the  

 
presence of dyslipidemias, while contributing to the severity of 
COVID 19 patient’s evolution. In this paper we demonstrate the 
state of the matter highlighting the lipoprotein profiles pre and post 
the pandemic in groups from all over Brazil, not disregarding the 
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presence of the main modifiable risk factors. Adjourning the public 
health condition, the comparison was completed with the profiles 
of the same COVID 19 patients. The consequence of having all the 
comorbidities listed gives us the reason why so importantly pa-
tients are not being diagnosed in their heart conditions; either be-
ing afraid of contagiousness in health facilities or unfortunate lack 
of condition to be assisted. In order to demonstrate this situation in 
a scientific scenario this article was planned and executed.

Method
In this study, 4767 blood samples were collected from patients 

over twenty years (age between 20-93 years) in the Brazilian 
health care service. The patients, who went spontaneously to the 
collection points, totaled 2501 between March 2018 and November 
2019 (prior to the COVID19 pandemic) and 2266 in the year 2020 
(during the COVID19 pandemic). The number of service providers 
involved was 370 (6 patients per unit) between 2018 and 2019, 
and 513 (4 patients per unit) in 2020. The lipid profile test was 
performed on the Point-of-Care testing (POCT) platform, using a 
colorimetric test strip and the result is obtained in a few minutes. 
The POCT equipment Hilab (Hitechnologies, Curitiba/PR) uses 
internet Of Things (iOT) technology, which recognizes the unique QR 
code and sends the reaction information via cloud to the company’s 
laboratory in Curitiba, where a trained professional validates the 
reaction. The analysis of the reaction that arrives, regardless of the 
collection location, will ensure the absence of interferences to issue 
the signed report to those who made the registration and sample 
collection, at the health care service location, as well as to the 
patient’s smartphone, in up to 10 min.

From each outpatient presenting at the health service location, 
forty microliters (40 µl) of whole blood fingerstick sample were 
collected in capillary pipette, according to the instructions to 
avoid pre-analytical interference. The Hilab equipment uses PTS 
Diagnostics lipid panel test strips that employs dry-chemical 
testing for measurement of total cholesterol, cholesterol from 
High Density Lipoprotein (HDL-C) and triglycerides (TG) in whole 
blood. Initially, a membrane removes the red blood cells, and via 
horizontal flow the test strip analyzes plasma lipid concentrations. 
Total cholesterol and HDL-C use the same enzymatic reaction for the 
evaluations. The HDL lipoproteins are separated from lipoproteins 
Low Density Lipoprotein (LDL) and Very Low Density Lipoprotein 
(VLDL) using phosphotungstic acid and a magnesium salt layer 

above the membrane fractionation layer. The resulting HDL fraction 
in plasma reacts with surfactants and enzymes for measuring 
cholesterol concentration. The linear range in this lipid panel test 
strip are in mg/dL: total cholesterol >120 and <400, HDL-C >20 
and <100, TG >120 and <400. LDL Cholesterol (LDL-C) values were 
obtained by calculating Martin’s formula (Fried Ewald’s formula 
modification) and non-HDL-C values by subtracting the HDL-C 
value from cholesterol total value. The evaluation of TG is carried 
out by a colorimetric enzymatic method using lipoprotein lipase, 
glycerol kinase, glycerol phosphate oxidase and peroxidase [2-12]. 
The Hilab equipment employs reflectance photometry.

We worked with a retrospective database from March 2018 
to December 2020. The results of the lipid profile are reported 
in mg/dL. The system of information exchange is encrypted in 
several layers. Personal information is dissociated from the results 
(different databases), making breach of confidentiality extremely 
difficult. Statistical tests were applied in various comparisons: chi 
square test, student t test and ANOVA test.

Result
In the total sample, there was a significant difference of means 

of all lipid analytes between the different age groups and between 
the different Brazilian geographical regions (Table 1 & Table 4). 
Participants between the ages of 40 and 59 years old presented 
the highest levels of all analytes and the lowest levels of HDL-
cholesterol. Participants residing in the North region presented with 
the highest total cholesterol and LDL-c means, closely followed by 
the Northeast (Table 2). Those in the Northeast also presented with 
the highest mean of TG levels. There was a significant difference 
in the means of TG and HDL-c between those who identified as 
smokers and those who did not. Smokers presented higher TG 
mean and lower HDL-c mean (Table 3 & Table 4). The means of total 
cholesterol, TG and HDL-c were all significantly different between 
males and females (Table 4). Table 8 shows that the means of all 
lipid analytes were significantly different between the pre and post-
pandemic cohorts (2018+2019 and 2020). It also shows that the 
frequency of participants with altered results for total cholesterol, 
TG and HDL-c and with dyslipidemia were significantly different 
between the two cohorts. The year of 2020 had a higher mean 
of lipid analytes than the pre-pandemic years of 2018 and 2019 
combined (Figure 1 & Figure 2).

Table 1: Number of participants (N) per year and per valid ranges.

  N

Total number of tests 9.478

Valid tests - Total Cholesterol 8.547

Valid tests - Triglycerides 8.546

Valid tests - HDL-c 8.542

Exams within valid range - Total Cholesterol (120 - 400 mg/dL) 6.804
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Exams within valid range - Triglycerides (120 - 400 mg/dL) 4.931

Exams within valid range - HDL-c (20 - 100 mg/dL) 4.821

Adult patients (over 20 years old) 4.767

2018 - 2019 2.501

2020 2.266

Table 2: Number of participants (N) outside the range of the test.

  Lower Limit Upper Limit

Total Cholesterol

< 120 > 400

N % N %

1703 19,94 35 0,41

Triglycerides

< 120 > 400

N % N %

1692 19,81 862 10,09

HDL-c

< 20 > 100

N % N %

111 1,3 135 1,58

Table 3: Distribution of participants by demographic characteristics and cohort - 2018 + 2019 and 2020.

CHARACTERISTICS

TOTAL 2018 - 2019 2020

N = 4,767 N = 2,501 N = 2,226

N % N % N %

Sex

Female 2513 52,72 1336 53,42 1177 51,94

Male 2254 47,28 1165 46,58 1089 48,06

Age Group

20-39 1304 27,35 718 28,71 586 25,86

40-59 1873 39,29 928 37,11 945 41,70

60-79 1432 30,04 773 30,91 659 29,08

80+ 158 3,31 82 3,28 76 3,35

Geographic Region

Center-West 778 16,32 665 26,59 113 4,99

Northeast 1380 28,95 645 25,79 735 32,44

North 192 4,03 37 1,48 155 6,84

Southeast 1339 28,09 650 25,99 689 30,41

South 1078 22,61 504 20,15 574 25,33

Cardiovascular Risk Factors

Smokers 397 8,33 221 8,84 176 7,77

Diabetes 592 12,42 316 12,63 276 12,18

Hypertension 1501 31,49 795 31,79 706 31,16

Table 4: Mean and standard deviation of lipid analytes’ values by demographic characteristic of participants.

Characteristics

TOTAL

Total Cholesterol Triglycerides HDL-c LDL-c Non HDL-c

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

TOTAL 185.6 ± 47.9 221.6 ± 75.2 48.9 ± 16.2 103.4 ± 38.2 136.7 ± 43.6

Sex * * *    

Female 189.1 ± 49.1 212.2 ± 72.7 52.9 ± 16.8 103.9 ± 39.7 136.2 ± 45

Male 181.7 ± 46.1 232 ± 76.5 44.5 ± 14.2 102.9 ± 36.4 137.3 ± 41.9

Age Group ** ** ** ** **

20-39 181 ± 44.6 211.9 ± 73.8 48.9 ± 16.7 100.2 ± 36.5 132.2 ± 41.5
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40-59 187.6 ± 48 227.4 ± 75.8 47.6 ± 15.4 105.9 ± 37.4 140 ± 43

60-79 187.3 ± 49.8 223.7 ± 74.9 50.4 ± 16.3 103.6 ± 40.1 136.9 ± 45.3

80+ 184.3 ± 52 214.2 ± 73.6 51.7 ± 17.2 99.9 ± 41 132.6 ± 47.1

Geographic Region ** ** ** ** **

Center-West 179 ± 41.8 218.3 ± 76.6 45.8 ± 14.3 100.7 ± 33.4 133.3 ± 38

Northeast 190.2 ± 51.6 230.5 ± 75.2 50 ± 16.1 105.8 ± 40.5 140.2 ± 46.2

North 192.6 ± 50.9 225.5 ± 83.7 49.5 ± 15.9 108.8 ± 41.8 143.1 ± 48.6

Southeast 183 ± 45.6 213.9 ± 72.4 49.3 ± 16.6 101.5 ± 36.8 133.7 ± 41.5

South 186.5 ± 48.5 221.4 ± 74.7 49.3 ± 16.7 103.8 ± 39.1 137.2 ± 45

Cardiovascular Risk Factors          

Smokers 185.1 ± 46.6 229.7 ± 74 * 46.9 ± 16.3 * 104 ± 37.7 138.1 ± 42.9

Diabetes 179.3 ± 47.2 * 233.1 ± 75.2 * 49.3 ± 16.5 96.2 ± 37.6 * 130 ± 43.1 *

Hypertension 187.3 ± 49.1 233 ± 76.2 * 48.8 ± 15.9 104 ± 39.3 138.5 ± 44.8 *

* p-value of T-test of means of analyte between categories of characteristic < 0.05

** p-value of ANOVA test of means of analyte between categories of characteristic < 0.05

Table 5A: Mean and standard deviation of lipid analytes’ values by demographic characteristic of participants by cohort - 2018+2019.

Characteristics

2018-2019

Total Cholesterol Triglycerides HDL-c LDL-c Non HDL-c

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

TOTAL 178.8 ± 45.2 212.6 ± 73.8 45.9 ± 15.8 100.9 ± 36.2 132.9 ± 40.9

Sex * * *    

Female 183.2 ± 47.7 202.5 ± 68.8 50.3 ± 16.7 101.9 ± 38.8 133 ± 43.6

Male 173.7 ± 41.7 224.1 ± 77.5 40.8 ± 13 99.7 ± 33 132.9 ± 37.5

Age Group ** ** ** ** **

20-39 171.9 ± 39.5 199.1 ± 69.2 46.9 ± 16.8 94.9 ± 31.9 125.1 ± 35.5

40-59 181.4 ± 45.8 220.2 ± 76.3 43.9 ± 14.9 104.4 ± 36 137.5 ± 40.9

60-79 181.6 ± 47.8 216.7 ± 72.7 47 ± 15.4 102.3 ± 38.7 134.7 ± 43.4

80+ 182.8 ± 54.7 205.2 ± 78 50.3 ± 18.2 100.5 ± 44.1 132.5 ± 50.3

Geographic Region ** ** ** ** **

Center-West 176.3 ± 40.6 217.3 ± 77.2 45.1 ± 14 98.8 ± 32.6 131.1 ± 37.4

Northeast 182.5 ± 49.8 217.7 ± 73.1 46.3 ± 15.6 103.5 ± 39.6 136.2 ± 44.6

North 153.1 ± 26.6 205.5 ± 78.8 38.3 ± 10.1 85.4 ± 23.3 114.8 ± 26.5

Southeast 183.1 ± 47.1 206.1 ± 72.5 46.8 ± 16.6 104.7 ± 37.7 136.4 ± 42.2

South 173.4 ± 42.2 208.6 ± 70.4 45.7 ± 17.3 96.4 ± 33.9 127.8 ± 38.4

Cardiovascular Risk Factors          

Smokers 182.2 ± 46.2 225.3 ± 73.4 * 44 ± 15.9 104.3 ± 37.7 138.2 ± 42.7*

Diabetes 178.9 ± 49.1 225.2 ± 72.5 * 46.9 ± 17.1 99 ± 39.2 132 ± 44.5

Hypertension 182.4 ± 47.3 * 227.6 ± 75.8 * 45.1 ± 15.1 103.5 ± 38.4* 137.3 ± 43.5*

*p-value of T-test of means of analyte between categories of characteristic < 0.05

**p-value of ANOVA test of means of analyte between categories of characteristic < 0.05
Table 5B: Mean and standard deviation of lipid analytes’ values by demographic characteristic of participants by cohort - 2020.

CHARACTERISTICS

2020

Total Cholesterol Triglycerides HDL-c LDL-c Non HDL-c

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

TOTAL 193.2 ± 49.5 231.6 ± 75.5 52.3 ± 15.9 106.3 ± 40.1 140.9 ± 46

Sex * * *    
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Female 195.8 ± 49.9 223.3 ± 75.4 55.9 ± 16.4 106.2 ± 40.6 139.9 ± 46.2

Male 190.4 ± 49 240.4 ± 74.6 48.4 ± 14.4 106.3 ± 39.5 142 ± 45.7

Age Group     **    

20-39 192.3 ± 47.8 227.5 ± 76.4 51.5 ± 16.3 106.6 ± 40.6 140.8 ± 46.5

40-59 193.8 ± 49.4 234.5 ± 74.7 51.3 ± 15.1 107.4 ± 38.8 142.5 ± 44.9

60-79 194 ± 51.3 231.8 ± 76.5 54.4 ± 16.5 105.1 ± 41.6 139.6 ± 47.2

80+ 186 ± 49.2 223.9 ± 67.7 53.2 ± 16 99.3 ± 37.8 132.6 ± 43.6

Geographic Region ** **   ** **

Center-West 195.3 ± 44.9 224.4 ± 72.9 49.5 ± 15.7 111.7 ± 35.6 145.8 ± 39.7

Northeast 197 ± 52.2 241.7 ± 75.3 53.2 ± 15.9 107.9 ± 41.1 143.8 ± 47.3

North 202 ± 50.9 230.3 ± 84.4 52.2 ± 15.9 114.3 ± 43.3 149.9 ± 50.3

Southeast 182.9 ± 44.1 221.3 ± 71.6 51.8 ± 16.2 98.5 ± 35.7 131.2 ± 40.6

South 197.9 ± 50.9 232.6 ± 76.7 52.4 ± 15.6 110.3 ± 42.2 145.5 ± 48.6

Cardiovascular Risk Factors          

Smokers 188.7 ± 46.9 235.3 ± 74.6 50.7 ± 16 103.6 ± 37.8 138 ± 43.2

Diabetes 179.8 ± 45 * 242.2 ± 77.4 * 52.1 ± 15.5 93.1 ± 35.4 * 127.7 ± 41.5 *

Hypertension 192.9 ± 50.4 239.1 ± 76.2 * 53 ± 15.8 104.6 ± 40.4 139.9 ± 46.2

* p-value of T-test of means of analyte between categories of characteristic < 0.05

** p-value of ANOVA test of means of analyte between categories of characteristic < 0.05
Table 6: Percentage and confidence interval of altered results of total cholesterol, triglycerides, HDL-c and dyslipidemia per demographic character-

istic of population.

 

TOTAL

Total Cholesterol Triglycerides HDL-c
Dyslipidemia

 > 190  > 175 < 40

n = 1,886 (39.6%) n = 3,135 (65.8%) n = 1,455 (30.5%) n = 1,453 (30.5%)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Sex * * * *

Female 42.1% (40.2 - 44.1) 61.2% (59.3 - 63.1) 22.3% (20.7 - 24) 31% (29.2 - 32.8)

Male 36.7% (34.7 - 38.8) 70.9% (68.9 - 72.7) 39.7% (37.6 - 41.7) 29.9% (28.1 - 31.9)

Age Group * * * *

20-39 35.7% (33.1 - 38.3) 59.4% (56.6 - 62) 31.1% (28.6 - 33.7) 25.5% (23.2 - 28)

40-59 41.6% (39.3 - 43.9) 69.2% (67.1 - 71.3) 33% (30.9 - 35.2) 33.4% (31.3 - 35.6)

60-79 40.9% (38.4 - 43.5) 67.5% (65 - 70) 27.2% (24.9 - 29.6) 31.6% (29.2 - 34.1)

80+ 35.4% (28 - 43.4) 61.4% (53.3 - 69) 25.3% (18.7 - 32.8) 25.9% (19.3 - 33.5)

Geographic Region * * * *

Center-West 35.4% (32.1 - 38.9) 62.4% (59 - 65.8) 37.1% (33.7 - 40.5) 25.6% (25.6 - 22.6)

Northeast 42.2% (39.6 - 44.8) 70.8% (68.3 - 73.2) 27.8% (25.5 - 30.3) 34.6% (34.6 - 32.1)

North 42.2% (35.1 - 49.5) 64.1% (56.8 - 70.8) 27.1% (20.9 - 34) 33.9% (33.9 - 27.2)

Southeast 37.3% (34.7 - 39.9) 61.8% (59.1 - 64.4) 30.2% (27.8 - 32.8) 27% (27 - 24.6)

South 41.3% (38.3 - 44.3) 66.4% (63.5 - 69.2) 29.9% (27.1 - 32.7) 32.3% (32.3 - 29.5)

Cardiovascular Risk Factors        

Smokers 40.8% (35.9 - 45.8) 74.6% (70 - 78.8) * 37.3% (32.5 - 42.2) * 33% (28.4 - 37.9)

Diabetes 31.6% (27.9 - 35.5) * 72.3% (68.5 - 75.9) * 30.9% (27.2 - 34.8) 26.2% (22.7 - 29.9) *

Hypertension 40.1% (37.6 - 42.6) 72.4% (70 - 74.6) * 30.2% (27.9 - 32.6) 33.2% (30.8 - 35.6) *

*p-value of Chi-Square test between result per analyte and characteristic < 0.05

**Confidence interval: 95%
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Table 7A: Percentage and confidence interval of altered results of total cholesterol, triglycerides, HDL-c and dyslipidemia per demographic charac-
teristic of population per cohort - 2018+2019.

2018 - 2019

Total Cholesterol Triglycerides HDL-c
Dyslipidemia

> 190  > 175  < 40

n = 849 (33.9%) n = 1,513 (60.5%) n = 1,000 (40.0%) n = 599 (24.0%)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Sex * * *  

Female 25.1% (22.8 - 27.6) 56.4% (53.7 - 59.1) 29.4% (27 - 31.9) 25.1% (22.8 - 27.6)

Male 22.6% (20.2 - 25.1) 65.2% (62.3 - 67.9) 52.1% (49.2 - 5) 22.6% (20.2 - 25.1)

Age Group * * * *

20-39 28.1% (24.9 - 31.6) 52.2% (48.5 - 55.9) 37.6% (34 - 41.3) 16.7% (14.1 - 19.6)

40-59 36.6% (33.5 - 39.8) 63.7% (60.5 - 66.8) 45.3% (42 - 48.5) 26.7% (23.9 - 29.7)

60-79 36.2% (32.8 - 39.7) 64.9% (61.5 - 68.3) 36.6% (33.2 - 40.1) 27.6% (24.4 - 30.9)

80+ 32.9% (22.9 - 44.2) 54.9% (43.5 - 65.9) 32.9% (22.9 - 44.2) 22% (13.6 - 32.5)

Geographic Region * *    

Center-West 32.9% (29.4 - 36.6) 62.1% (58.3 - 65.8) 39.4% (35.7 - 43.2) 24.1% (24.1 - 20.9)

Northeast 35.5% (31.8 - 39.3) 64% (60.2 - 67.7) 38.9% (35.1 - 42.8) 26.4% (26.4 - 23)

North 13.5% (4.5 - 28.8) 48.6% (31.9 - 65.6) 59.5% (42.1 - 75.2) 8.1% (8.1 - 1.7)

Southeast 36.6% (32.9 - 40.4) 56% (52.1 - 59.9) 38.3% (34.6 - 42.2) 23.7% (23.7 - 20.5)

South 31.3% (27.3 - 35.6) 60.5% (56.1 - 64.8) 42.9% (38.5 - 47.3) 22.2% (22.2 - 18.7)

Cardiovascular Risk Factors        

Smokers 38.9% (32.4 - 45.7) 72.4% (66 - 78.2) * 72.4% (66 - 78.2) * 32.1% (26 - 38.7) *

Diabetes 31.3% (26.3 - 36.8) 69% (63.6 - 74) * 39.9% (34.4 - 45.5) 23.7% (19.2 - 28.8)

Hypertension 36.1% (32.8 - 39.5) 69.6% (66.2 - 72.7) * 41.4% (37.9 - 44.9) 28.9% (25.8 - 32.2) *

*p-value of Chi-Square test between result per analyte and characteristic < 0.05

**Confidence interval: 95%
Table 7B: Percentage and confidence interval of altered results of total cholesterol, triglycerides, HDL-c and dyslipidemia per demographic charac-

teristic of population per cohort - 2020.

 

2020

Total Cholesterol Triglycerides HDL-c
Dyslipidemia

 > 190 > 175  < 40

n = 1,037 (45.8%) n = 1,622 (71.6%) n = 455 (20.1%) n = 854 (37.7%)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Sex * * *  

Female 47.8% (44.9 - 50.7) 66.6% (63.8 - 69.3) 14.3% (12.3 - 16.4) 37.6% (34.8 - 40.4)

Male 43.5% (40.6 - 46.5) 77% (74.3 - 79.4) 26.4% (23.8 - 29.1) 37.8% (34.9 - 40.8)

Age Group   * *  

20-39 44.9% (40.8 - 49) 68.1% (64.1 - 71.8) 23.2% (19.8 - 26.8) 36.3% (32.4 - 40.4)

40-59 46.5% (43.2 - 49.7) 74.7% (71.8 - 77.5) 21.1% (18.5 - 23.8) 40% (36.9 - 43.2)

60-79 46.4% (42.6 - 50.3) 70.6% (66.9 - 74) 16.2% (13.5 - 19.3) 36.4% (32.7 - 40.2)

80+ 38.2% (27.2 - 50) 68.4% (56.7 - 78.6) 17.1% (9.4 - 27.5) 30.3% (20.2 - 41.9)

Geographic Region * *   *

Center-West 53.1% (43.5 - 62.5) 69.9% (60.6 - 78.2) 26.5% (18.7 - 35.7) 37.2% (37.2 - 28.3)

Northeast 48% (44.4 - 51.7) 76.7% (73.5 - 79.7) 18.1% (15.4 - 21.1) 41.8% (41.8 - 38.2)

North 49% (40.9 - 57.2) 67.7% (59.8 - 7) 19.4% (13.5 - 26.5) 40% (40 - 32.2)

Southeast 37.9% (34.2 - 41.6) 67.2% (63.6 - 70.7) 22.6% (19.6 - 26) 30% (30 - 26.6)

South 50% (45.8 - 54.2) 71.6% (67.7 - 75.3) 18.5% (15.4 - 21.9) 41.1% (41.1 - 37.1)
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Cardiovascular Risk Factors        

Smokers 43.2% (35.8 - 50.8) 77.3% (70.4 - 83.2) 23.9% (17.8 - 30.9) 34.1% (27.1 - 41.6)

Diabetes 31.9% (26.4 - 37.7) * 76.1% (70.6 - 81) 20.7% (16 - 25.9) 29% (23.7 - 34.7) *

Hypertension 44.6% (40.9 - 48.4) 75.5% (72.1 - 78.6) * 17.6% (14.8 - 20.6) 38% (34.4 - 41.7)

*p-value of Chi-Square test between result per analyte and characteristic < 0.05

**Confidence interval: 95%
Table 8: Means of analytes and frequency of altered results between cohorts 2018+2019 and 2020.

 
2018 - 2019 2020

T-Test p-value
Mean Mean

Total Cholesterol 178,8 193,2 < 0.0001

Triglycerides 212,6 231,6 < 0.0001

HDL-c 45,9 52,3 < 0.0001

LDL-c 100,9 106,3 < 0.0001

Non HDL-c 132,9 140,9 < 0.0001

  N (%) N (%) Chi-Square Test p-value

Total Cholesterol > 190 849 (33.9%) 1,037 (45.8%) < 0.0001

Triglycerides > 175 1,513 (60.5%) 1,622 (71.6%) < 0.0001

HDL-c < 40 1,000 (40.0%) 455 (20.1%) < 0.0001

Dyslipidemia 599 (24.0%) 854 (37.7%) < 0.0001

Figure 1: Mean of analytes per Cohorts 2018-2019 and 2020.

Figure 2: Percentage of altered results.
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The frequencies of participants with total cholesterol above 
190 mg/dL and TG above 175 mg/dL were both higher in 2020 than 
2018 and 2019, and the frequency of those with dyslipidemia was 
also significantly greater for that cohort. For both pre-pandemic 
and post-pandemic cohorts, there was a significant difference in 
the means of males and females for total cholesterol, TG and HDL-c. 
But the difference seen in the total sample, between different 
age groups, was only true for the 2018-2019 cohorts (Table 5A). 
The significant difference between Brazilian geographical areas 
stayed true when stratified by the different cohorts, except for 
HDL-cholesterol in 2020 (Table 5B). In Table 6, we can see that the 
majority of our total sample presented with TG above 175 mg/dL 
(65.8%). And 39.6% had total cholesterol levels above 190 mg/dL. 
In general, males, more frequently than females, had altered TG and 
total cholesterol levels. Males were also more likely to have HDL-c 
levels below 40 mg/dL (Table 6). Participants between 40 and 59 
years old, presented higher frequencies of altered TG and total 
cholesterol levels. In this group, 69.2% of participants had TG levels 
above 175 mg/dL and 41.6% had total cholesterol levels above 190 
mg/dL (Table 6). Between the different Brazilian geographical 
regions, the Northeast had significantly more participants with 
altered TG levels. It also, along with the North, presented with the 
highest frequency of participants with total cholesterol above 190 
mg/dL.

The percentage of participants with altered total cholesterol 
levels increased from 33.9% in 2018-2019 to 45.8% in 2020. 
That difference for altered TG levels was from 60.5% to 71.6% 
during the pandemic (Table 8). Even after stratification by cohort, 
the Northeast region of Brazil maintained the highest frequency 
of participants with altered TG levels. However, the Southeast 
presented with the highest frequency of participants with altered 
total cholesterol in 2018-2019 (Table 7A) and, in 2020, the highest 
frequency was in the Center-West region of Brazil (Table 7B).

Conclusion
As expected, there was a worsening of several situations: fewer 

people went to check their lipids for fear of contamination and the 
effect of their results for their lipids and lipoproteins profiles were 
all signaling the same-change for worse interplaying with the other 
comorbidities and leaving the patients with less chances of partial 
or total recovery. The COVID 19 pandemic still keeps investigators, 
public health representatives and patients in a state of extreme 
worry all around the world. Investigations of the hazardous 
influences played by the comorbidities have to be carried on with 
more details than ever opening new avenues for its’ understanding. 
In this paper, there was a clear statistical response for worse in the 
lipids and lipoprotein profiles starting from the prepandemic to the 
pandemic, both asymptomatic groups, maintaining the worsening 
in the very severely affected that had to be admitted to the Intensive 
Care Units, analyzing the use of hypolipidemic medications as well. 

Besides all the medical information for each of the patients this 
database in full can be used for public health policies [13-22].
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